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Spout diameter is considered an important parameter in gas-solid spouted bed which needs to be identified. 
Many operating variables can be effected the determination of the spout diameter in gas-solid spouted beds. 
Five operating variables have been chosen to study the effect of them on the spout diameter (solid density, 
static bed height, particle diameter, superficial gas velocity and inlet diameter). These were chosen based on 
the appearing in correlations found in the literature to calculate the spout diameter of conventional spouted 
beds. In this study, the effect of operating variables on the spout diameter have been performed experimentally 
using a new advanced gas-solid optical fiber probe technique that has been developed in collaboration with the 
Chinese Academy of Sciences. As well, a statistical analysis of the experimental data has been used to validate 
the factorial analysis of experiments using MINITAB17 statistical software program. It was found that all five 
operating variables together with the interaction between particles size and inlet diameter, and gas velocity and 
inlet diameter, have a significant effect on the determination of spout diameter. Regression analysis was 
performed to obtain a correlation which could identify the average spout diameter in the gas-solid spouted beds. 
The obtained regression correlation was able to predict closely the average spout diameter when compared with 





1) Bridgwater, J., & Mathur, K. B. (1972). Prediction of spout diameter in a spouted bed—a theoretical 
model. Powder Technology, 6(4), 183-187. 
2) Douglas, C. M. (2012). Design and Analysis of Experiments, JOHN WILLEY & SONS, INC. New York 
(NY). 
3) Du, W., Xu, J., Wei, W., & Bao, X. (2013). Computational fluid dynamics validation and comparison 
analysis of scale‐up relationships of spouted beds.The Canadian Journal of Chemical Engineering, 91(11), 
1746-1754. 
4) Du, W., Zhang, L., Zhang, B., Bao, S., Xu, J., Wei, W., & Bao, X. (2015). Flow regime transition and 
hydrodynamics of spouted beds with binary mixtures.Powder Technology, 281, 138-150.  
5) Green, M. C., & Bridgwater, J. (1983). An experimental study of spouting in large sector beds. The 
Canadian Journal of Chemical Engineering, 61(3), 281-288.  
6) Mostoufi, N., Kulah, G., & Koksal, M. (2015). Flow structure characterization in conical spouted beds 
using pressure fluctuation signals. Powder Technology,269, 392-400.  
7) Piña, J., Bucalá, V., Schbib, N. S., Ege, P., & de Lasa, H. I. (2006). Modeling a silicon CVD spouted bed 
pilot plant reactor. International Journal of Chemical Reactor Engineering, 4(1).  
8) Rovero, G., Brereton, C. M. H., Epstein, N., Grace, J. R., Casalegno, L., & Piccinini, N. (1983). Gas flow 
distribution in conical‐base spouted beds. The Canadian Journal of Chemical Engineering, 61(3), 289-296.  
9) Zanoelo, É. F., Rocha, S., & Rezende, D. F. (2004). Influence of Operating Parameters on the Average 
Spout Width in Two‐Dimensional Spouted Beds.The Canadian Journal of Chemical Engineering, 82(1), 89-93.  
 
